All manipulations were done under dry, O 2 -free N 2 using standard inert-atmosphere procedures and the use of a high-integrity glove box. The synthesis of the precursor 1H 2 was undertaken according to a published literature procedure 1 (ref. 17 of the paper). BnNa was synthesised according to literature procedure. 1 Synthesis of [Mg(1)ˑ2thf] (2); A solution of Bu 2 Mg (0.185 ml, 0.5M in heptane, 0.092 mmol) was added to a solution of 1 (50 mg, 0.18 mmol) in thf (5 ml) at -78 o C. The solution was warmed to room temperature with stirring and then the solvent removed under vacuum. The resulting foamy powder was washed with n-pentane with vigorous stirring (2x10ml) and the solid residue was suspended in toluene (10 ml) with the slow addition of thf (ca 2 ml) and gentle heating until the powder was dissolved. The product 2 crystallises as colourless clear crystals after storage at -12 o C (16h) (56 mg 70%). Elemental Analysis: Calc; C, 44.0; H, 7.8; N, 6.4. Synthesis of [Na 16 (1) 8 ˑNaSHˑ8thf] (3); A solution of NaBn (84.43 mg, 0.74 mmol) in thf (10 ml) was added dropwise to a stirred solution of 1 (100 mg, 0.37 mmol) in thf (10 ml). A deep blue colour was generated initially but as addition continued this gave way to a colourless solution. After stirring at room temperature for 1 h, storage at -12 o C (16 h) gave colourless crystals of 3. If the solvent is removed before crystallisation and the resulting powder washed with n-hexane (2 x 10ml), 3 is obtained as a white powder (quantitative yield). Elemental Analysis: Calc; C, 36.6; H, 6.7; N, 7.1; 1 Found C, 36.2; H, 6.6; N 5. 
Synthetic Section
All manipulations were done under dry, O 2 -free N 2 using standard inert-atmosphere procedures and the use of a high-integrity glove box. The synthesis of the precursor 1H 2 was undertaken according to a published literature procedure 1 (ref. 17 of the paper). BnNa was synthesised according to literature procedure. 1 Synthesis of [Mg(1) ˑ2thf] (2) ; A solution of Bu 2 Mg (0.185 ml, 0.5M in heptane, 0.092 mmol) was added to a solution of 1 (50 mg, 0.18 mmol) in thf (5 ml) at -78 o C. The solution was warmed to room temperature with stirring and then the solvent removed under vacuum. The resulting foamy powder was washed with n-pentane with vigorous stirring (2x10ml) and the solid residue was suspended in toluene (10 ml) with the slow addition of thf (ca 2 ml) and gentle heating until the powder was dissolved. The product 2 crystallises as colourless clear crystals after storage at -12 o C (16h) (56 mg 70%). Elemental Analysis: Calc; C, 44.0; H, 7.8; N, 6.4. Measured; C, 43.8; H, 8.1; N, 5. Synthesis of [Na 16 (1) 8 ˑNaSHˑ8thf] (3); A solution of NaBn (84.43 mg, 0.74 mmol) in thf (10 ml) was added dropwise to a stirred solution of 1 (100 mg, 0.37 mmol) in thf (10 ml). A deep blue colour was generated initially but as addition continued this gave way to a colourless solution. After stirring at room temperature for 1 h, storage at -12 o C (16 h) gave colourless crystals of 3. If the solvent is removed before crystallisation and the resulting powder washed with n-hexane (2 x 10ml), 3 is obtained as a white powder (quantitative yield). Elemental Analysis: Calc; C, 36.6; H, 6.7; N, 7.1; 1 Found C, 36.2; H, 6.6 (4); A solution of 1 was prepared in situ by the deprotonation of 1H 2 (100 mg, 0.32 mmol) in thf (20 ml) with Bu 2 Mg (1 equivalent) or BnNa (2 equivalents). This solution was then added dropwise to a solution of Ph 2 SnCl 2 (109.4 mg, 0.32 mmol) in thf (20 ml) at -78⁰C. The solution was warmed to room temperature and stirred (1 h) and the solvent removed under vacuum. The product was extracted into n-hexane (20 ml) and filtered. Removal of the solvent gave a white powder of 4 (151 mg, 88%). Crystals suitable for X-ray diffraction were grown from a concentrated n-hexane solution (RT, 16 h). 1 
Compound 2:
Di-n-butyl magnesium (2 M in heptanes) acquired from Sigma-Aldrich. (Spek, 2015) has been applied to handle diffuse solvent regions.
Decomposition of 4 to 5
Data for 2 and 3 on were collected on a Nonius KappaCCD diffractometer, using graphitemonochromated MoK radiation ( = 0.7107 Å). Data for 4 were collected on a Bruker D8-QUEST diffractometer using an Incoatec IS Cu microsource ( = 1.5418 Å). Structures were solved using SHELXT and refined using SHELXL . Refinements were routine for 2 and 4. For 3, the crystals diffracted weakly, and the data set used for refinement is limited to 0.95 Å resolution. Numerous crystals were examined, also using the Cu microsource of the D8-QUEST instrument. The same unit cell was always obtained, but the MoK data set produced the best refinement result. Numerous restraints are applied to the t Bu groups and coordinated THF molecules: The SH group is assigned on the basis of the additional characterisation information, as described in the main manuscript. For charge balance, the atom/group at the site must have a 1-charge. The refinement could be made equally well with Cl assigned, but this is ruled out by the elemental analysis.
With the SH group independently identified, the H atom was placed on the 4-fold rotation axis (for both independent complexes) with S-H = 1.20 Å; only the z coordinate needs to be specified. The coordinates of these H atoms were not refined in the final cycles, so small shifts in the S coordinates mean that the final S-H distances deviate slightly from the specified 1.20 Å.
There are two independent complexes in the structure, lying on The structure contains substantial void space (SQUEEZE estimate, 1.2 Å probe radius = 6652 Å 3 = ca 30% of the unit-cell volume), within which it was not possible to resolve any solvent (THF) molecules.
The SQUEEZE procedure (Spek, 2015) has therefore been applied. The procedure corrects for 3205 electrons per unit cell in voids, which corresponds to 80 THF molecules (C 4 H 8 O = 40 electrons). This is approximately consistent with the available void space, giving 6652 / (80*5) = 16.6 Å 3 per non-H atom.
The absolute structure, assessed using the quotient method of Parsons, is satisfactorily determined.
